Protein kinase Cdelta-dependent induction of manganese superoxide dismutase gene expression by microtubule-active anticancer drugs.
Bacterial lipopolysaccharide can induce manganese superoxide dismutase (MnSOD) gene expression in a variety of cells. Paclitaxel (taxol) shares many properties of lipopolysaccharide. Here we report that paclitaxel can induce MnSOD gene expression in human lung adenocarcinoma cell line A549 in a time- and dose-dependent manner. Additional anticancer drugs, vinblastine and vincristine, also induced MnSOD gene expression. We have shown previously (Das, K. C., and White, C. W. (1997) J. Biol. Chem. 272, 14914-14920) that these drugs can activate protein kinase C (PKC). The PKC agonists thymeleatoxin (0.5 microM) and 12-deoxyphorbol 13-phenylacetate 20-acetate (dPPA; 10 nM) potently induced MnSOD gene expression. Calphostin C and GF109203X, both specific inhibitors of PKC, each inhibited MnSOD gene expression by anticancer agents. Down-regulation of PKC by prolonged treatment with phorbol 12-myristate 13-acetate (PMA) also inhibited induction of MnSOD by anticancer drugs, indicating an important role of PKC in MnSOD signaling by these agents. Of 11 PKC isoenzymes, only PKCdelta translocated to the cell membrane after stimulation with anticancer drugs. By contrast, dPPA, PMA, and thymeleatoxin caused translocation of PKCalpha, betaI, delta, and mu isotypes. Anticancer drug-stimulated cells also had increased total PKC activity in membrane and cytosolic fractions. Thus, paclitaxel, vinblastine, and vincristine each specifically activate PKCdelta, whereas PMA, thymeleatoxin, and dPPA activate multiple isoenzymes. PKCdelta was the only isoform activated by each agent in both groups of compounds effective in MnSOD induction.